The standard operative treatment for medial arthritis of the knee in younger, active patients is a closed-wedge high tibial osteotomy. Progressive open-wedge osteotomy by hemicallotasis (HCO), has gained popularity because the operation is simple and allows for accurate correction.
The standard operative treatment for medial arthritis of the knee in younger, active patients is a closed-wedge high tibial osteotomy. Progressive open-wedge osteotomy by hemicallotasis (HCO), has gained popularity because the operation is simple and allows for accurate correction. 1, 2 We describe the complications associated with this technique.
Patients and Methods
Between 1995 and 1997 in a prospective, multicentre study, 308 consecutive patients (211 men and 97 women) had HCO in 17 Swedish hospitals. Their median age was 53 years (15 to 75). The indications for surgery included medial compartment arthritis in 263 patients and lateral in 13. In the other 32 the procedure was carried out for revision after failed closed-wedge osteotomy, HCO or combined with reconstruction of the anterior cruciate ligament. 3 The median hip-knee-ankle angle (HKA) before operation was 172° (152 to 181). An HKA of less than 180° was defined as varus. The operations were carried out using the HCO procedure with an external fixator. The choice of the exact technique of operation, the type of fixator, antibiotic prophylaxis and monitoring regime was left to the discretion of individual surgeons who used a standardised questionnaire to report the results and complications.
Pin infections were classified according to the treatment to which they responded (Table I ), a simplification of the Otterburn method. 4 We viewed grade-1 and grade-2 infections as minor and grade-3 as major. Table II lists the fixators used.
The median values and range are given. We used the chisquared test to compare the effectiveness of antibiotic prophylaxis.
Results
After correction the median HKA angle was 183° (165 to 197). The median correction was 11° (-4 to +30). In one patient, correction was gradually lost during fixation because of nonunion. After a revision operation the osteotomy healed with an HKA angle of 165°. This was a greater degree of varus angulation than before the operation.
The fixators remained in place for a median of 91 days (35 to 214). In one patient, the device was removed after 35 days because of pain. In another, fixation was prolonged to 214 days after repositioning of a loose pin. Table I . Grades of pin-track infection according to the treatment to which they respond
Grade
Respond to:
1 Pin-site care and antibiotics 2
Local surgery 3
Extraction of pin/removal of fixator Complications. There were 11 cases (4%) of deep-vein thrombosis. One patient survived pulmonary embolism. Nonunion occurred in six cases (2%) which were treated by further operation. Septic arthritis developed in one joint and was treated with antibiotics and lavage; the patient was doing well when last seen.
In two patients, external fixation was interrupted because of pain. Reversible peroneal nerve symptoms were recorded in five patients, all of whom had lateral arthritis necessitating correction into varus.
Technical problems were reported in 13 patients (4%). The fixator broke in three and, in seven, either the osteotomy itself or the positioning of the fixator was suboptimal. There were problems in the monitoring of three patients, including two of premature removal of the fixator.
It was usually the same surgeon who carried out the operation at each of the participating hospitals. This made it possible to assess the relative risk of complications. Figure 1 shows that the overall incidence of complications and the risk of both major and minor infections decreased as the number of operations increased.
Pin-track infections developed in 157 patients (Table III) . In 96% these were minor and responded to care of the pinsite and antibiotic treatment. In 13 patients, minor local surgery was carried out.
Antibiotic prophylaxis could be distinguished from antibiotic treatment in 189 of the patients. The duration of the former varied from 0 to 24 days. Figure 2 shows how the rate of infection decreased when antibiotic prophylaxis extended over ten to 14 days.
The indications for the 18 reoperations (6%) are shown in Table IV .
Discussion
Tibial osteotomy has the potential to restore good knee function. However, there are a number of complications associated with the procedure regardless of the technique used. Total complications and pin-site infections expressed as a percentage of the increasing number of operations.
Fig. 2
Risk of infection related to the duration of antibiotic prophylaxis (days). Despite giving enoxaparin as antithrombotic prophylaxis, Leclerc et al 5 reported an incidence of 17% of deep-venous thrombosis after tibial osteotomy or arthroplasty. We found a low incidence (4%), but this may have been because positive diagnoses were made only when thromboses produced clinical symptoms. HCO allows earlier active mobilisation and therefore the actual frequency of deep-venous thrombosis after HCO may be lower than after closedwedge osteotomy. Six of our patients (2%) had reoperation for nonunion. Other authors have reported a frequency of 3% to 5% of nonunion. [6] [7] [8] [9] We identified five cases of reversible peroneal nerve symptoms after varus correction. In each case, a fibulotomy had been carried out. The underlying cause for the symptoms is unknown, but stretching of the nerve or compression caused by postoperative bleeding could be involved. The level of the fibulotomy and anatomical variations of the nerve could also be factors. Previous studies have shown an incidence of pin-track infections of from 5% to 58% for minor and from 2% to 20% for major infections. 10, 11 Fowler et al 1 reported that 50% of their patients required antibiotic treatment. There was evidence of pin-site infection in 51% of our patients. Diagnosis of minor infection is often a matter of opinion: a serous discharge from a pin-track is often a biological response to surgery and foreign material rather than a sign of infection. We did find that the relative risk of pin-site infection decreased as experience with the technique increased. Mahan et al 12 found a correlation between loosening of pins and pin-track inflammation, and it is generally accepted that looseness increases the risk of infection. As our previous work indicates, hydroxyapatite-coated pins undergo osseointegration, and, in theory, this should decrease the risk of infection. 13 The duration of postoperative prophylactic treatment with antibiotics appears to be important. In our study, a period of two weeks proved to be the most effective. The complication which we encountered most often was minor pin-site infection. Although there were some major complications, they were few and reversible, and we believe increased familiarity with the technique reduces the risk of all complications. As a treatment for arthritis in active younger patients, HCO provides a useful alternative to closed-wedge tibial osteotomy.
